The purpose of this paper is to provide the different types of Hardy-Littlewood Maximal Functions, the relationship between them and the corresponding extension of ℝ of the Hardy-Littlewood maximal function. We also give the generalization and the modification of Hardy-Littlewood maximal function.
Maximal functions arise very natural in analysis, for proving theorems about the existence almost everywhere of limits, for controlling pointwise important objects such as the Poisson Integrals or for controlling, not pointwise but at least in average, other basic operators such as singular integral operators. The model example of existence almost everywhere of limits is the Lebesgue differentiation theorem:
= (Mingquan, 2016) proof that for 1 < < ∞, the norm of the truncated centered Hardy-Littlewood maximal operator equals the norm of the centered Hardy-Littlewood maximal operator for all 0 < " < ∞. (Martin-Reyes, 1993) gives simple proof of the characterization of the weights for which the one-sided Hardy-Littlewood maximal functions apply # into # , where W is a nonnegative measurable function. We will like to extend the existing work in (Martin-Reyes, 1993) by looking at the generalization and modification of Hardy-Littlewood maximal functions. and the Trucated Uncentered Hardy-Littlewood maximal operator
Hardy-Littlewood Maximal Function
For ∈ ℝ and some real positive number ". We can deduce from (5), (6) and (7) that ≥ H ≥ 8
and ≥ H ≥ 9 ∀ ∈ ℝ , provided " ≤ ;.
It follows from (8) and (9), as the sublinear operators
and 397
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If " ≤ ;, for 1 < ≤ ∞. This shows that for 1 < ≤ ∞, the ℝ norm of the centered Hardy-Littlewood maximal operator is greater or equals to trucated centered HardyLittlewood maximal operator. Also, for 1 < ≤ ∞, the norm of the uncentered Hardy-Littlewood maximal operator is greater or equals to trucated uncentered Hardy-Littlewood maximal operator.
Relationship Between Hardy-Littewood Maximal Operators
Theorem 2.1: Let be defined by (6) Clearly, we have ≤ 13
Combining (12) and (13) 
Generalization Of One-Sided Maximal Function
The natural generalization of 2 in ℝ is the following: given = ' , V , … we have
Where f ℎ = g ' , ' + ℎ × g V , V + ℎ × … × g , + ℎ
In ℝ we have two one-sided operators. In ℝ we obviously have 2 one-sided operators that we do no write explicitly. 
